Background: Psychological distress is frequently observed, however, it is underestimated in cancerpatients. The aimof thisstudyisto develop a simple battery for screening for psychological distress, adjustment disorderand majordepressive disorder in Japanese cancer patients. Methods: One hundred and twenty-eight cancer patients were interviewed by psychiatrists and tested using the Hospital Anxiety and Depression Scale (HADS), a 14-item self-assessment questionnaire. Psychiatric diagnoses were performed according to the Diagnostic and Statistical Manual of Mental Disorders, third edition-revised. Results: Cronbach ex values of the Japanese version of the scale were 0.77 for the subscale for anxiety and 0.79 for depression. By a receiver operating characteristic analysis, we determined that an optimal cut-off point for screening for adjustment disorder and major depressive disorder was 10/11, which gave high enough sensitivity and specificity (91.5 and 65.4%, respectively). To screen for major depressive disorder alone, 19/20 was an optimal cut-off point with 82.4% sensitivity and 96.3% specificity. The subscales of HADS(anxiety and depression) also had high screening performance. Conclusions: The Japanese version of HADS is a sensitive and specific tool for screening for psychological distress in Japanese cancer patients. This scalecan be usedfor an earlydetection of patients' psychological distress which may be followed by psychiatric interventions.
INTRODUCTION
Cancer patients must face several stresses, and factors which cause their psychological distress, especially anxiety and depression. Previous reports indicated that the most frequent psychiatric diagnoses of cancer patients were adjustment disorder with anxiety and/or depression and they also suffered from major depressive disorder (1) .
Although patients with these psychiatric diagnoses need to take specific psychiatric therapies, including medication, they tend to be over-or underdiagnosed by medical staff (2, 3) . One reason for this tendency is that medical staff, even the family, take it for granted that cancer patients have some psychological distress so that it is not worthwhile taking psychiatric interventions (4) , and the other is a difficulty in assessing their distress because of the physical symptoms (5, 6) . However, this psychological distress can disturb the patient's quality of life and affect their choice of treatments for cancer.
Some screening batteries have been developed for the early detection of patients' psychological distress (7, 8) . The Hospital Anxiety and Depression Scale (HADS; refer to the Appendix), a self-report questionnaire, was developed by Zigmond and Snaith (9) and is well accepted to screen for psychiatric problems in medically ill patients because it has only 14 items and does not include questions about physical symptoms (10, 11) .
In the present study, we investigated the reliability and the validity of the Japanese version of HADS, and its usefulness to screen for psychological distress in Japanese cancer patients.
MATERIALS AND METHODS
Between August 1996 and April 1997, 128 cancer patients were interviewed by three trained psychiatrists (AK, TA, YU) according to the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders, third edition-revised (SCID) and simultaneously filled out HADSafter the interview at the National Cancer Center Hospital East. These patients had been selected in two ways. There were 31 who had been referred by oncologists to the psychiatrists and diagnosed as adjustment ECOG, the Eastern Cooperative Oncology Group. Table 1 . Patients' characteristics (n = 128)
RESULTS
The other analyses described in the article were conducted using SAS statistical software. Table 1 shows the patients' sociodemographic and medical data.
The mean age of the subjects was 61.1 ± 10.8 (SD) years (52-91 years, median 6l), and 62.5% of the subjects were male. The cancer sites were mainly lung and head and neck. Most of the subjects were married and 41.4% had a full-time job. As to phase of illness in hospitalized patients (n = 120), 85.0% were waiting for the initial treatment, and the others were post operation (10.0%) or during chemotherapy or radiation (3.3%). Two were in terminal phase. disorder or major depressive disorder (including eight ambulatory patients). The diagnosis of adjustment disorder is defined as emotional or behavioral disturbances in response to an identifiable stressor (e.g. diagnosis of cancer) which cause a significant impairment in social or occupational functioning. On the other hand, major depressive disorder is thought to be a more severe disorder and is defmed as at least two weeks of depressed mood or loss of interest accompanied by at least four of the following symptoms: 1. decrease in appetite, or weight loss; 2. sleep disturbance; 3. psychomotor retardation or agitation; 4. fatigue or loss of energy; 5. feeling of worthlessness; 6. diminished ability to think or concentrate; 7. suicidal ideation. The other subjects were 55 advanced lung cancer patients and 42 head and neck cancer patients who were newly admitted to the hospital and waiting for treatment (mainly surgery or chemotherapy). They were sampled consecutively, and the patients with cognitive impairment or severe physical dysfunction were excluded. Those patients gave written informed consent. Ninety-seven of the newly admitted patients also filled out the Profile of Mood States (POMS) as an external standard. Test-retest reliability of HADS was examined in 109 ambulatory breast cancer patients who also gave written informed consent.
This study was approved by the Institutional Review Board of the National Cancer Center.
POMS

SCALES
POMS is known as a useful measurement of mood in cancer patients and consists of six factors: Tension-Anxiety, DepressionDejection, Anger-Hostility, Vigor, Fatigue, and Confusion (13) . The validation study of the Japanese version of POMS was reported by Yokoyama et al. (14) .
STATISTICAL ANALYSIS
HADS
The HADS is a four-point, 14-item self-assessment scale to measure psychological distress, and has two factors: anxiety and depression. The Japanese version of HADS was backtranslated by Kitamura (12) .
In order to test the specificity and sensitivity of HADS, receiver operating characteristic (ROC) analysis was performed twice: once for assessing its validity as a method of screening for adjustment disorder and major depressive disorder taken together, and once for screening for major depressive disorder alone, excluding adjustment disorder.
Representing ROC analysis on a curve is a way of expressing the relationship between the true positive rate (sensitivity) and the false-positive rate (1-specificity). The curve is a representation of the ability of the screening instrument to discriminate between 'cases' and 'non-cases'. The desired cut-off point is generally chosen in order to minimize the sum of false-positive and false-negative test results. Table 2 . Sensitivity and specificity for the optimal cut-off points for screening for adjustment disorder and major depressive disorder or major depressive disorder alone using total score or subscales of HADS Thirty (23.4%) of 128 patients were diagnosed as adjustment disorder and 17 (13.3%) were major depressive disorder. The mean HADS score for the patients without adjustment disorder or major depressive disorder was 8.7, for the patients with adjustment disorder 18.0, and for the patients with major depressive disorder 23.5. Figure 1 shows the ROC curve for screening for adjustment disorder and major depressive disorder expressing the relationship between the true positive rate (sensitivity) and the false-positive rate (1 -specificity) for each of the total scores of HADS. The ROC curve for screening for major depressive disorder alone is shown in Fig. 2 . The optimal cut-off point for the screening of adjustment disorder and major depressive disorder seems to be 10/11. This cut-off point is associated with 91.5% sensitivity and 65.4% specificity. The optimal cut-off point for the screening of major depressive disorder seems to be 19/20, which gave 82.4% sensitivity and 96.3% specificity ( Table 2) .
(%)
For the screening of adjustment disorder and major depressive disorder, the probability of a high HADS score of 15 being associated with a case [the positive predictive value (PPV)] is 72.3%, and the PPV of a low score of four is 41.6%. For the screening of major depressive disorder taken alone, the PPV of a high score of 26 is 92.3% and that of a low score of 12 is 61.2%.
The HADS anxiety and depression subscales were also tested and optimal cut-off points determined for screening for adjust- Figure 1 . ROC curve for screening for adjustment disorder and major depressive disorder using HADS. Sensitivity and 1 -specificity to screen for adjustment disorder and major depressive disorder were plotted for each value of HADS. HADS, the Hospital Anxiety and Depression Scale; ROC, receiver operating characteristics. ment disorder and major depressive disorder or major depressive disorder alone (Table 2 ). These subscales, except the depression subscale for screening for adjustment disorder and major depressive disorder (specificity 58.0%), provided high sensitivity and specificity.
DISCUSSION
The present results indicated that the Japanese version of HADS had well-accepted reliability and validity, and the scale was a useful screening battery for screening for psychological distress in cancer patients. Sensitivity and specificity for the optimal cut-off points were high enough compared with the previous reports (7, 8, 10, 15, (16) (17) (18) .
HADS was developed by Zigmond and Snaith in 1983 (9) and widely used as an instrument for detecting states of anxiety and depression in a healthy population (19) , psychiatric patients (20) , or medically ill patients (21,22) such as those with stroke (23) and rheumatoid arthritis (24) . Most studies indicated its validity and Acknowledgments false-positive rate of our study may be associated with the patient's subclinical high distress in Japanese cancer patients.
We can choose 14/15 as a cut-off point if we need higher specificity,resulting in 76.5% (76.6% sensitivity) in our samples, which is superior to that of Razavi's report. Which cut-off points we should select depends on the purpose of using HADS. The anxiety subscale of HADS also gave high sensitivity and specificity at the cut-off point 7/8. This result supports the previous report indicating the usefulness ofthe separate subscales of HADS as a screening battery (11) . However, the anxiety subscale gave the same cut-off point for major depressive disorder as for adjustment disorder and major depressive disorder, indicating the difficulties in distinguishing this type of psychological distress by the subscale.
The limitation of our study is that the subjects consisted of two different groups. Ibbotson et al. (7) suggested that HADS had a good screening performance, especially for those free of disease and when the disease was judged to be more stable than in those with progressive disease, and concluded that we should take disease and treatment status into account. Furthermore, the previous studies suggested that we need to investigate the screening performance of the scale in the setting of site-specific malignancies (8, 15) . Future research in a specific setting will provide us with more specific cut-off points.
In conclusion, this is the first report that proved the reliability and validity of the Japanese version of HADS, and the scale appeared to be a simple, sensitive and specific battery for screening for psychological distress in Japanese cancer patients. For the early detection in general cancer patients of adjustment disorder and major depressive disorder for which we should consider psychiatric interventions or careful observations of the patient, an optimal cut-off point of HADS of 10/11 is recommended. Further research that we investigates the screening property of the scale in a more specific setting will be required.
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usefulness as a screening battery, and our results confirmed that the Japanese version of the scale is also well accepted.
Cancer patients whose psychological distress is mainly characterized by anxiety and depression can benefit from using HADS to detect this distress. Carrol et al. (17) tested 809 cancer patients using HADS and reported that 23.1% of them had scores of 11 or greater for the anxiety or depression scale, and appeared to have anxiety or depressive disorders. The distress of Japanese cancer patients measured by HADS as well as POMS was obviously higher in the subjects who were diagnosed as adjustment disorder or major depressive disorder; however, we could not say that the prevalence of distress or scores of these scales were high or not by this study. In Carrol's report, clinical psychiatric interviews were not performed. Ibbotson et al. (7) used HADS as a screening battery and interviewed simultaneously. They determined an optimal cut-off point of HADS as 14/15 to screen for psychiatric problems in 284 cancer patients. Razavi et al. (10) tested HADS in 210 cancer in-patients with variable sites and performed psychiatric diagnosis simultaneously. The design and sampling of the study were similar to those of our study. Their result indicated that optimal cut-off points were 12/13 or 18/19 for screening for adjustment disorder and major depression or major depression alone, respectively. The cut-off point which we suggested (10/11) was lower than in these reports. The optimal cut-off point gave high sensitivity (91.5%), and the false-positive rate was 34.6%. Razavi et al. (10) 
C. THE JAPANESE VERSION OF HADS
The copyright of the Japanese version of HADS belongs to Dr Kitamura, and you can refer to the full scale of this version in reference 12 (the original reference is 9).
